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invasively to identify disease-related abnormalities. Indeed, some promising studies 35 have reported the added value of vibrational spectroscopy to deliver an objective 36 diagnosis but they were performed on a limited number of patients 7 . In spite of these 37 advances in cell and tissue spectroscopy, the technique has not yet been able to 38 overcome the experimental research phase in order to be transferable from bench to 39 bedside. This is mainly due to the lack of standardisation and validation in large yet through the use of animal systems several studies from Naumann's group have 45 set the precedent for studies involving large sample numbers; instilling confidence in 46 the high sensitivity and specificity model outcomes by using several hundred animals 47 per study [8] [9] [10] . 48 The quest for disease markers through "liquid biopsies" is a fast emerging field and Raman spectroscopic study associated to a k-means analysis has shown discrimination 464 between patients with osteoarthritis of low or high severity 103 . 465 
Liu et al. h a v e i n v e s t i g a t e d t h e a m n i o t i c f l u i d p o t e n t i a l f o r f e t a l l u n g d e v e l o p m e n t 466
assessments by IR spectroscopy. The lecithin/sphingomyelin (lung surfactants) and lung The post-processing step includes data mining and the construction of classifiers. Very 528 often, the spectral differences between normal and pathological states are very 529 subtle and the next step is to perform data mining, i.e., a process used to extract the 530 salient information from the spectral data. By using specific algorithms, patterns can 531 be found in large batches of data. Thus, such feature selection procedures can help to 532 identify discriminant spectral features to discriminate between patient groups 67 .
533
However, it is important to note that data mining depends on effective data 534 collection, the size of the datasets, and as well as their pre-processing. Please do not adjust margins Please do not adjust margins spectra from the same patient i.e. a spectrum from the same patient should not be in 550 the calibration/internal validation and external validation phases). The leave-n-out 551 cross validation method is often used for these models. It is important to note that all 552 spectra from a given patient must be removed in this process in order to enable a 553 valid outcome. Considering all individual spectra, mean spectra or median spectra as 554 input datasets of the classifier should also be taken into consideration although it has 555 been found that when spectra are highly reproducible and after applying a quality 556 control test plus an appropriate outlier removal, the results are comparable 64 .
558
The workflow in figure 9 illustrates the different steps, for both IR and Raman 
